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1020030034889 ^Xh 2003/10/29 

[§¥AH#1 1. fi^^AH-SAll/H(£S)_lS 
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1020030034889 #^ "^^l-: 2003/10/29 

^ ^^W^y] t::^^^^o^S.^, wl 

^dl^^^^H <^5l]olo:| ^oj-^^^ofl^i ^^^7} ^^^1: ^£^1 ^1^21 

7]^ ^^^^J-^ ^5^^^>7l ^1 2 ^7] ^1 1 ^e1-oltH2l #^^^=2^- ^7] 2 
£ 4 

7^^]^^.7] ^E|-o1tH. tilHel-'a ^;^l^#7l. Bl-<a^5llol, A^W. ^ 
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1020030034889 #^ <^^>: 2003/10/29 

^^tifl-a^ ^^^^^^■7] ^b^-oIwI^ ^^l^ av^^l v^S.^ ^;^HSEMIC0NDUCT0R 
MEMORY DEVICE WITH SENSE AMPLIFIER DRIVER HAVING MULTIPLE OUTPUT-LINE} 

£2^ ^2fl7l#o1] 7^^]^^.7] B.^o]B] ^^X\ ^^o^ ^X\^ 

£4^ ^ :4 1 ^Al<^1o|]A-1 A>-g-7>^t!: ^^^l^#7l :^Bl-oltt1 ^ tilHel-^ ^^1^ 

SB ^*>1- ^-l^J-^ 7ll2flAlElS. S.'i^^V 

£6^ ^ ^^^^ <a^Alc^lollAl A>-g-7>^«l: ^^]^^7] E.B]-o]\3]9\ ^A^^ £Al^ 

» 

^ ^-^^^ 
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1020030034889 #^ <^^>: 2003/10/29 

ti. ^^i^^7l S-e^-oiH^o:) tifl^ii- :£Aitv 

100 : S.e]-oltH 

101 : HlH2l-'y ^^l^#7l 

401 : 1 RTO el-*?! 

402 : 2 RTO e^-^ 

403 : ^1 1 SB 

404 : /^l 2 SB ^91 
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102D030034889 ^^ 'U^}: 2003/10/29 

<i9> ^ ^i^^ aV^^l ^^}d\] ^-2.3.. ^;^]^^7l (sense amplifier) 

ojtH (driver)^ #^wfl^* cf^sj-^j-o^ ^^^i^i ^ i^l-S^ ^^J-a]^ aVi^fl 

<21> tt^, v\]3.^ ^;^>7> cfl^Sl-5l<H 7>^^i :iL^^^ ^^H, HlH2l-^l<^l^ sfl 

^iBl-^datch type)^ ^M^^^l* ^^fl^m 4^7fl^ ^v^l^^y]^ 

^2:*>^, ^^1^^7l :E.5l-ola1(i00)^ ;^H^^§(SAP1. SAP2, SAN, BLEQ)* "a^^^V 
alHel-^^ ^-g-^'a-^ VINT ^SJ"^ VSS ^'y-* ^J^^^V-^. VINT ^^^^ RTO e1-<el<^l , VSS ^SJ" 
* SB el-<?l<Hl ^7>t!:^. 
<23> ^eflo]^ 4T^7fls] HlBel-tl ^^1^^71(101)1:^ RTO ^91^- SB el-"?l<Hl 

^^^<a-^ VINT VSS ^"^-^ ^7l-«l-Ji ^c}. 
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1020030034889 ^^ <^7i>: 2003/10/29 

<24> :£*v, s.io\]^ s.^]^<^ 9X^] ^-^H-, alHH^-<^I ^^1^^71(101)^ ^ Hl:^Bl-<$] ^ ^ 

tilB5^<y^l ^^S1<^ ^^ofl ^i^l-^ nlov^ c-flojE^^ #^§1-^ 

<25> #S^Vc^ tilHel-<y ^^1^^71(101)1- ^-S-^m ^211^ ^'^^V^. ^2fl<Hl 

^1-^1 #^7] ^el-olul(ioo)^ #^21-^^ RTO e^-^^ SB b1-^# #^(Pull Up) 

^^s]. 1- cf^CPull Down) ^^S. <^l-g-*M. ^^1^-^71 ^el-oltJldoOSij- ^^^^^■7] B.s]-o] 
Hl(lOO) AVolofl 4^711^1 alHel-^ ^^1^^7l (101)#* ^-g-^VS^^. 

<26> <^7lA^, ^;<1^^7l ^2l-olwl( 100)5. <?i^5l^ SAPl ^S., SAP2 SAN ^S., BLEQ 

^^1^^711- ^H^>7l ^H^^'^H, oHl ^ol 

<27> tq-^AS, £2^ :£lofl £Al^ ^;^l##7l H.5l-ola1» ^^X\^^ ^^o^ ^^^^^ £ 

AltV £1^-2-3., 2 7HS1 ^^l^^7l :^e|-ola](i00A, 100B)5if ^J-7l ^;^1^^7l AVojofl a]]^]^ „ 
7llsl tilBel--?! ^^1^^7l(101)7> £Als)ol o;[rf. 
<28> £2oll>H, RTO l-'a ihiS A]-g-£lJ7 $JO.jE.S., ^^-^l ^ ^1 1!: ^^l#^7l B.s]-o] 

tH(100A)o11^-l ^^1^^71(101)*^ ^^51^ ^^1- IrtlCRTO Left) S^l*>5i-^'^. 

-f^<^l ^Mf^^7l .^el-c:>lttl(100B)^lAi WlH5^-o] 7^^]^^■7]^S. ^J^^l^ IrTR 

(RTO Right)S. JLaI^^V^t:!-. RTO el-«?l-^S z^-z^-s^ aleej-oi ^^^^^^^oDS 

Slfe ^^fe IrI, Ir2, lRi...I Rn-i, iRn ^S. SAl^V^cf. 
<29> ns^JI SB 21-<?1^, 1- ±^S. A>-g.£lZL ^O.H.^^ 5)-^ofl ^ ^ ^^l^^y] 

<^ltH(100A)S. ^^£1^ ^^1- Istl(S Left)S S^l^V^.^^. ^#^11 ^^Itb ^^lf^^7l ^el- 
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1020030034889 ^^ *^^>: 2003/10/29 

olal(100B)S ^-^51^ ^^1- IstrCS Right )^ S^1^>^t4. SEtlr, wIeb^-oi 
7l(101)<^lAi m-n^^ ISI. IS2. Isi...I Sn-l. ISn S.^MSX^ . 

^^7i(ioi)« ^-^^m ^^<^1 ^-I^V^cf. 
<3i> tcj-el-^i, ^^1^^7l :E.e|-oiui(iooA)^ ^^^^]^^■7] B.^o]^a00B) ^^^'^] ^^]^ 

<32> H2<^1A^ (-i)^S. 1:^^ 5-3^ loading) S-t^'^l-H ^V-g-s]^ l-s^olcf. 

<33> £2<^1 (-1) l:^o11 cflt!: -^*> S.^S^<^1 ^?!: S^-^S.. ^^l^#7l ^S^-o] 

Wl(100)-^E^ DflS-e) ^iofl ojs^ ;g^oll ^A^^ s.^ -«5r>l: J^i^l-aZ)- 7fl3()AlE^S. S^^t!: £^ 

<34> £3* %^2:*><^, ^^1^^7l ^Sl-olt}l(100A)S 7]-^ ^S] 'gcH^ ^^HCr; 

^ Csi) ^l^;=^l^(Time Delay : TD)* ii^ 

<35> TD(CRi) = (Ri+R2+..Ri)Ci + (R2+R3+. .Ri)C2 + (R3+R4+.-Ri)C3+...R iCi 

<36> ^]s>]-^o], ^^^^B] v\]3.^ ^7.}o\]A^ RTO ^91^ SB ^91^ ol-g-^M 4^^711 

o\ B]^^o] ^;,1^S.7]^ ^^<H1 M-Bl-M-^ ^^1^^. tilH5^-<?l ^^l^#7l <H511<^1 

(array)<^l cfltb efl<^l«i>:g-( layout) ^^^'^l-^i 7l<?l?)-cf. 
<37> i:q^(DRAM)<Hl ^<>|^i wlHe^-^ ^^l^#7l o^leflo] -^^^^ #<Hl tal^l-^^ 

7^7]^^7] ^ 1^^ ^0:1 uii^ e|-oioi tifl^lsloi 5|7l t41&<^l. RTO SB el-^^ 
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1020030034889 %^ '^t]-: 2003/10/29 

<38> ojei^V ol-^ufl^ofl ^efl^s^ ^^1^^7l ^2l-oitH» A>-g-§>^ ^^th ^^1^ 



^ ^^^^ ^2fl^ ^^1^^ ^^*>7l ^tb ^-^S, ^^1^^7l #^ 

till^<y RTO ^91^ SB e1-<a^ t^^^^H , <^^]<^]^ ^^7ll^ tilHe1-<?I ^^1^^7l ^o]]/.^ ^ 



•y-* ^5^^^>7l ^tb ^1 1 ^5l-<^m; ^71 ^1-^1^^7l O^Sflo]^^ Ef^c^l Vi-W^]S\o] ^7] ^ ^ 

i^^^o.^ ^71 ^-g^^^^ 1 ^^afl^; ^ ^7] l ^sl-olw^o^ ^^i-^sq. 

-a-71 /^l 2 ^}o]6\] ^7] ^] 1 ^^tiflAiji}. tg^^ ^^^^ -^7] 1 
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1020030034889 2003/10/29 
<4i> sEt!-, ^ wlBe)-'?!^ iiS-Ais^ ^] 1 S3 ^^54 wlBEl-^^ 

^1 2 ^^^^^ ^5^^^1-7l ^tl: ^1 1 ^21-<^1«1; 7^^]^^.7] o^eflol-a-o^ H^-^ol] tifl^lSlol 

3 afls.E] ^ Ir^sl Ei-^ofl afl^lslol >^7l ^2^^ ^^1^^7131 »1 1 ^ 2 

y^] 2 :^el-o]tHSl 1 ^-^^-a- A>ololl ^;i£]jl ^7] ^^9] 7^:z.]^^.7]o] Z^Z^-o^ 

^s^oiti^o^ ^] 1 ^7] ^] 4 1 ^^^^ ^><^1<^1 

^>7l ^1 1 ^^^-^S ^^slJL ^7l 1 ^^tiflAij2|- ^o]s. 0]}=^ tb ^'=>fl^i 

1 ^^^"^-^ ^1 2 ^^afl^; ^>7l 1 ^sl-oly^s^ ^1 2 ^-^^'y- 
^J-71 2 :£e|-<5ltflsi 2 ^-^^^ ^>oHl ^^^iJi ^7] 7^:^]^^7]$\ z^- 

z^-S] 2 S3^^<^1 ^^^-2.^ 2 ^-S-^^a-^ ^1 3 ^^tifl^; ^ ^ 

7] y^] 3 ^el-ojiHS] 2 ^■g-^'^- 4 ^e^-olw^o^ ^1 2 

A>olcHl ^7l 3 ^^aflAijTj. i^^^o.^. ^^5|ZL ^7] ^] 3 ^-atifl^^]- ^o^£ o^in tl: 
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1020030034889 %■^ '^7}: 2003/10/29 

<42> ^ ^^o^l^i^ f^Eflo^ ^^1^* n^^}7] 7]^o\] ^1=1 RTO ^^-<?l , SB 5] 

RTO 5^-01 ^ SB ^91^] ^^^It^^ ^^^^ ^-§-*>^^. 

<43> ^ ^^^<^l^i^ #Hll^ ^^1^^7l ^s|-o]al 5qo)i, ^ pflsel ^ 

<44> ^ ^^^<Hl^iSf ^O] 7J-7.]^^7]B] X^-^5|- ^l-TflSl^, tllH£)-<y ^1-^1^^7] c:^ 

>^J-cfl2^ 7:\^}^ ^^no] oi7}£i^ wlHef^ ^^1^^7H1 zi^ ^^1- :g-^^ ^ 9X^ ^ 

7H><^ ^-^^^ ^si^'^, ^7>^ ^^tifl^a^ 7i#B] RTO Bi-<y ^ SB 5i-<a3i- oi^*><^ 

^ ^^AjT^ 1=1-. (RTO strapping 2.^ SB strapping) 
<46> s^v, ^ ^vi^o^ 'a^^l<^l<>ll^i^ RTO 5l-olji|. SB ef-y* 2.^ i^efl^^V^ ^S* c^l^l 
s^l-S^M-, RTO ^91^ SB 2]-^ # ^2=. ?]r ^9l9}^ iSsfl^^V^ ^-g-€ ^ ^c]-. 
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1020030034889 #^ 'U^}: 2003/10/29 

<48> ^ ^1 1 ^^l^l^l ^IS-e] ^^Hl^i. ^1^^ RTO ^ SB 

<49> £4ofl^ #<y A>-g-£)^ RTO ^91^ # c^-^ ^tiS. ^>-g-£l^ SB ^91^] 9^ 

27BS1 7^^]^^.7] ^e1-o]tH(i00A, 100B)7> SaI^^o^ 9Xo^^, ^7] 27fl^ ^^^]^^■7] J^e)- 
A}o]o\]^ 4^7fl^ alSfi1-<el ^^1^^71(101)^ ^^^^ HlHe]-<a ^^1^^7l o^sflol 
(array)7> ojcf. 
<50> 3£4^ ^^]^^7] J^el-olHldoo)^ 7l^S^ RTO el-^ (401)2)- 

SB ef<il(403) ^l^^Hl, ^71- n^(402, 404)0] i:-] ^^^Slo^ o;^^^ ov ^ oxv^ 
<5i> ^;^1^^7l ^e:|-o1tJ](i00A)^ #^icH.oilAl 91^^ 7^^]^^■7] H.a|-ola](ioOB)^ # 

^h:.B.77}:^] 4 2 RTO e1-<?l(402) ^ ^1 2 SB &|-^(404)ol ^7> ^^jsjol . ^^l*^ 91^^ 

^xl^47l ^El-olti^-i- A>olo]lA-l 7]^^ RTO 2^-01(401) ^ SB (403)2|- tg^S. 
<52> oi^>, 7^:z]^^.7] ^el-olB] (100)^1 #^ ^<^1A-1 ulHBf^l ^^1^^71(101)^ 9^^ 
^ ^sfls] RTO ^91^ ^] 1 RTO el- (401)0] ^sfla] SB e^-^^ 1 SB 5]-<?l(403)-2-S. 

<53> ZL^n, ^^]^^■7] :^5l-oltH(l00)^ #^^<=»ilAi wlHef<el ^^l#^7l(101)^ ^^^-^ 
^ <a^^o] ^o.o], >^V7l ^1 1 RTO 5^-^(401)2}- ^cH:£ t!: ^ oj^Hl^i i:^2fl^ 

(strapping)£l<H ^>-§-Sl^ ^7> till>5d* ^1 2 RTO 51-^(402) ^]^JL tb^f. 

<54> ^^12.^7] :E.S)-o1u1 (100)5} #^^«3llA-1 tileej-o] ^^]^^7l(ioi)S>). 21^^ o.^ 

^^1 ^-^°], ^7] ^1 1 SB e|-<y(403)4 *^:!=^ tl: * ol^VoflA-] ^^efl^ 

. (strapping)^!^} #t:f^ A>-g-£l^ ^7} ^"^^^ 2 SB ^9lU04) oje^-jL t]:i=}-. 
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1020030034889 ^^ "U^}: 2003/10/29 

<55> £4o]l ^X\^ w>£4^ol, 4 2 RTO ^91(402)^ ^] 1 RTO ^9lU0l)s\- ^ ^ o]^(^4d\] 

Xi, X2 S S^D'^l^i ^^^>ji ^Isitl: tl: ^^^^^1 ^'^^ 

<56> D>^7MS, 2 SB 5l-<y(404)€- ^1 1 SB e|-^(403)^ ^ ^ ^]^i^4<^]^^ Yi, Y2 ^ S 

^D-Hl^i ^^^>Jl 9X^^, ^Is^t!: # t!: ^^^^<^1 7H^ ^l^tt!- tilHe1-<?I ^^1^ 

^Hl^ 71^1 7l^S 7ll3qiAi^i:gJ: 211^4 <a^^l?^ ^^^^ 

o] 7H1- ^^1=*}- '^^]]<^] "^^^ ^^Itt tilH2l-<^l ^^1^^7l^ Ajl^a ^ 

<58> £4<H1^ ^/-f «a=^<^l Hfl^l^ ^^1^^7l ^B\-O]^(l00)7} RTO Bl-^^}- SB B^-^^ ^-B-^V 

<59> 4-8--^^. £.4011 ^^j^^ofl cfl^ ^^^t:f. £4^1 ^s.^^^^ ti]Hel-<y 

^ ^ ^^^^ S^lt!: ^<^lt4. '=>]^ S.8<^]^^ ^^]^^ 

<60> ^^^^ ^;^]^S.7l(iOOA)2l #^^<^lAi A>-g-£]^ RTO &l-<y-0^ ^^5] 

^ ^^1- Irtl (RTO Left)ol5l- ^1-5^0.1^. o]E.]^ ij^^L ^ i^^l Irti ^ IrT2 ^ ^cf. 

<^7]^^ Irxi ^ 1 RTO 2l-^(401)-^S.^^s|^ Irt2 ^ ^1 2 RTO ^9lU02)^S. 

^^^^ 
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1020030034889 ^^ -U^}: 2003/10/29 

<6i> ZL^Jl, -f^ ^^1^^7l RTO ^9l^S. ^^S)^ ^^1- Irxr (RTO Right )o1 

5^- '^le^^^ Irtr ^ IrT3 ^ IrT4 ^ Sl^^. ^^jA-^, lj^^3 ^ 1 RTO Hi" 

<y(401)-^S. ^^Sl^ ^^<^li^, Irt4 ^ ^1 2 RTO B]-o}{402)o_s. ^^S\^ ^^^]^. 

<62> Cf^O.^ ^^1^^71(100) #^^<^1>^^ A>-g-El^ SB Sl-<?l-2-^-^Bi 

^^S]^ ^^1- IsxL (S Left)o]B\ t}<^^i^, o]^^ l3^L ^ ^^1 ISTI ^ IST2 ^ M"^ ^ ^ 
cf. <^7lA-l isxi ^ 1 SB e1-^(403)^S^Ei ^^5]^ ^^^H , Ist2 ^ ^1 2 SB e1-'^I(404) 
^S.^^] ^^■^]t\-. 

<63> H^JL, ^^]^^.7] #^^ollAi SB el-^^S-^Bl ^^JE)^ IsxR (S Right) 

^>^o.D^, ojfii^V Ig^^ 3V IsT4 M-^ ^ ^c].. ci^7lAl isx3 ^ 1 SB e^- 

<y(403)-^S^Bl ^^£1^ IST4 ^ ^1 2 SB a|-ol(404)o.^-^E^ ^^^l^ 

<64> SE^, A^S] ^]^^o] ^^l#^7l(101)S- ^^Sl^ IrI, Ir2, lRi...lRn-l. iRn 

^s. sAi*>^o.c^. z^-z^-^ tiiHe^-^ ^^]^^■7](.lOl)^]^^ isi. is2. 

ISi...ISn-l. ISn S^l^>^4. 

<66> £.5<H1 «-€rl- ^^l#^7l :E.5l-olHl(i00A)-^El v\]S.^ ^ofl ojs^ 

<H1 ^-^^^ -¥-^>l- 7i«j-jq- 7H3llAlE^S- S-t^tl: ^A^S., ^ ^^^^ 'a^^l'^Hl^i^ ^1 1 

RTO ^^m- ^1 1 SB <5liq<Hl£ ^1 2 RTO e)-'?! ^ ^1 2 SB bJ^91^] ^^^^E.S., 7]^^ 
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1020030034889 #^ <^^>: 2003/10/29 

<67> i5<HlAi ^i*J->^^oll SA]^ ^;^l-o^ o^n]^ ^4^*>^ ^1=^-. <^1# "l-^. Rr21 

aJ^^il ^^1- RTO el-oiofl 5J<a* ^i^"]^}:!!, ^^^1) 2 ^ ^fl^Tfl ^7>^ e}^(;Hl 

o>^7>^lS, CSll <^l^i ^^^11 S ^ SB el-^lofl ^cy^ s^dI^Vji, ^tti^fl i ^ 

^Efl^ SB ^91 (^1 1 SB 5|oi)<y^ ^Dl^>o^, ^^1^^ ^^1- 1 ^ ^^<^1'^i ^^^B ?fl2llAlBl<a 

<68> <^1S'1-^<^1 Afl^Tll ^7>^ tiflAi(;^l 2 RTO 51-^, ^1 2 SB ^-f^, wlHel-*?! 

51- ^<^. 71^2^ 1 RTO 5l-<el, ^1 1 SB ^91)^] w]^ ^^^^^^ ^flaflAl^^i^Jr'^l -r-^ 

<69> oisq.:^^ y-s:]- 2.^i^<Hl^i. ^■1*J-(R)2]- ^B^flAlEiCC)^ ^^^^ Hl-<y^ -^^m R >C i^:<^l 

<70> T^^-^S. S.6 i^^l £8^ ^i-S*><^ ^ <g^AHlollAi A>^7>^t!: ^^^4i>^>*^ ^ 

<71> nl;^^^ igo. ^ ^i:|o^ <^^AlQllol]A-l ^^1^3.7] :E.&l-ol a] (IQO)^ ^^^^ S. 

AltV 5l^£5.Ai, ^ ^^1^^7l ^el-olttl7l- £AlS)ol 014, 
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1020030034889 ^^ <U^}: 2003/10/29 

<72> ^7;\, £6^ (a)<^l £^1^ ^^l^#7l ^e^-oltH^ ^JlCSAP)!- Tllo]:^^ *a^^^<i> 

VINT ^-y-* RTO e}<?l<=Hl ^^*l-7l PM0S(601)5!|-, ^cf^ ^^(SAN)l- Tfloje^ ^^^o]- 

SB e^-olcii] ^^l^'a-(VSS)# ^^*>7l ^tb NM0S(606)5Jl-, ^7] PMOSCeODiil- NMOS(606)7> 
SI- -^>Bfl<Hl nfl, ^>7l RTO e^-<?l^ SB wjHel-"?! ^s^^M ^<a-(VBLP)-^S ^V^l^l^l^ 

37fl^ NMOS H^^1^eK603, 604, 605)^ i^s:>ci^ ojso^^x:^ 

<73> <:^7iA-i, VDD ^^a-^ «- vcc ^^y-oie^-jis ^}T^, vss ^^l^'a-^ 

^^^4. Stb. VINT t::1^(DRAM)^ i^^s^S^llAi /^J^^^ €'^--^3., t>\]3.^ 

^ *>c:>l(High) cflolEi^ ZLelJi, VBLP ^<a- ^^1 i^^^ ifl^SlS-oil^i /^^^^^ 

^<a-^S VINT efl'iolrf. 
<74> £.6^ (b)<^l £^1^ ^^1^^7l :E.5l-oltH^ :g.3|-^3E.^ *j=^1-Al ^ ^^-^S. J£ 

6^ (a)'Hl iAl^ y^^]^S.y] ^^o]n\^ ^A^^, #^ A>-g-£l^ PM0S(602)7> 

<75> oil- ^S*>^, S.6 (b)^ £^1^ ^^1^^7l ^B^-olBl^ 1 ^^(SAP1)» Tflo] 

HS. '?J^^<5> VDD ^^a-^ RTO e|-^<Hl ^^*>7l PMOSCeOD^q-, 2 ^S(SAP2)» Tfl 
ojE^ 'a^^^^V VINT ^<a-^ RTO 2^-<?l<^l ^^^^1-7] ^tb PMOS(602)Sif, ^sCSAN)^ Til 

o]^S. <a^^<^> SB ^^l^'a-(VSS)^: ^^^1-71 ^tt NM0S(606)i4, TflolHS. BLEQ ^S. 

« <a^^o> ^V7l PM0S(601, 602)5^- NM0S(606)7> ^1%^^^ ^^6\] nfl , >^7l RTO ^91^- 

SB el-'?!* tijeei-oi ^^t^}^] ^<a-(VBLP)-^S. ^^^17]^ 37l]^ NMOS H^^l^Ei (603, 604, 
605)1: i^^V'^ ^l^^^cf. 
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<76> U)^] £^1^ ^^l^#7l ^e^-oju^o^ :^^o. ^x^^].^^ i^;,^ ^el^V^Kprecharge) 

^J-^'^l^i^ ^:^(SAP)^ VDD eM^^li^. ^:£(SAN)^ VSS ^lo^^o^, ^<^±, 

^><y PM0S(601)5i|- #i=1-^ ^^V^ NMOS(606)^ S.^ ^^S. ^^<^] SX"^. 

<77> SE^^ HBl^M(precharge) 4>Efl<HiA-l^ BLEQ VDD efltol^.^., RTO e)-'?!^!- SB 

HBl^M^]-^ NM0S(603, 604, 605) :E^;^i^Ei^ 3.^ ^-^^o] o^o] ^ rxO ^91^- SB 
91-^ VBLP =Lel^l-^l^l-Jl Sinf. 

<78> ^i-Bfl<^lAl ^Jijcg^oio] VPP Efl'iS. l-'^^sl-sl^, BLEQ VSS ^•y-.^S 

^iTfl sl'H, -^SKEqualizing) ^ ^V^l (Precharge) ^i-b1]7> *fl^l^ ^, tilHel-'y<^l t1]olBl7> 

<79> alEE^-oioil i:-llolEi7> ^^^1 #<y^^(SAP)^ VSS ^"§.3.. # J:(SAN)^ 

VDD efl^s. i^el-^i , RTO VBLP ^^^]^^ VINT SIl^S. «>€sr>ji, SB ^91^ 

VBLP efl'ioil^i VSS efl'tS- ^}:^^}<^ alBel-tl ^^1^^7l(Bit Line Sense Amplifier)* ^^^> 

^2]- 2:7] oil ^ PM0S(601)» ol-g-3r>o^ jl ^<a-oi VDD ell'i^ RTO ^91-^ ^-S-^>al, ^^^^ a]:^ 
^1^*^!^ PM0S(602)» ^l-g-5^>^ VDD efl^t^cf^ ^ ^^o] VINT Oj^iS. RTO ^91^ ^-^ 

<81> yl^.^ £6<^m -^7fl^ ^^1^^7l Hel-olti^o^ ^S7> £AlS|ol oX^]^J.^ ^ ^^<^]^^ A> 

-§-71-^^3: ^^]^^■7] B.S^o]n\^ o]^o\] ^^Z]^ ^o] o].u|i:^, ^ ir'^^^S. RTO e|- 
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<82> 4^^^, £7a i^^l £7b# ^ ^^^^ <a^^l<^Hl^i ^>-§-7>^t!: tilBe1-<?I ^ 

^1^4715^- 

<83> £7aoil HA]^ ^Ss>ig wlHe1-<a y^^]^^-7]si\. ^^5)^^, ;«ll<H^:5i 

(BISH)'^l -§-^sH i^l-E-Bl^i Ir^(Block)^ tilHEl-^s)- wjHel-^ 

(730)1- -^l^^V^ ^1 1 <^l-<>l#ellol^^(710)5!l-, ^lcHAi^(BLEQ)oil -§-^*H 5.el^> 

^1 ^'a-'?] VBLP efl'iS. >^7l tilBe]-^^ ^s)- ^ Hel^M^l^l^ ^sj- ^ ^e1^1-^l-^(720)S!|-, 
^l^^:s:(RTO. SB)<^1 ^ ^]^^9l(BL) ^ ^ tilS.e1-^(BLB)«^l ^fl #^*>^ Hi 

m^o] 7^^1^^71(730)5^-. /HH>0^(YI)<^1 tilHel-<y ^v^l#^7HlAi c^IoIe^ 

» ^fl^'^H 2l-o](SI0, SI0B)-2-S- ^^^m €^ ^^^(740)^1-, ;^HAi^(BISL)«^l -§- 

ig-srH oilS-Sl-S <H 511*^1 1:^^ til3e}-oiji|. wlHBl-'a ^M^^7l(730)» 

*m ^1 2 <='>ol#eflol/l«-(750)l- i^^H ^^Jslol o;":::!-. 

<84> olsl-:^ol ^A^^ tilHe}-<y ^^1^^7l^ ZL ^^Sl^^ ^d^^^l-^ 

^^•1, ^7l^l-Ell(standby)<^l^i ^^:^5l-^^ ^^^^ ^^l^^^-^l^ ^^^91 ^H^:£(BLEQ)7> ^> 
oleil^ol^S, ^ wlHe|-<?l(BL)2l- wlH5l-ol (blB)^ H.e1^M ^^(VBLP)-2.S Ssl^M 
9X^^, ^^1^^7l ^lol<:l^(RTO, SB)S. 3.^ S.^^}^] ^<a-(VBLP)^ Hsl^l-;^1 £l«HXi^. 

<85> oio^A^, ^H-<;d:&(BLEQ)7> S-f efl'iol S)^, w1Hb1-'?1(BL, BLB)<5l Hel^V^l ^"y-(VBLP) 
^ -H-^m ^11 l-S.-^^ (floating) ^Ell7> ^xq-. 

^^ZL ^:|^Ej-oio^ ^<y-^ VPP efl^^ ^-y-^ -^i-^^m^-. i^sl-^i , ^^^e|-<^l<^l <?!^^ 

Dflae) :^^}7> HlBel-^(BL)<^l ^elTfl slc^, alsel-*?!^ ^<a-^ 'S«^l ^"l^^ t^l<^lB-l 
oil ttl-e}- >^v^ s£^ *>7^}-*>7ll 
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<87> ojufl, tijeel-ol y^7.]^^.7] :^]o]^S.iRTO , SB)<^1 ^sfl WlHSl"^ ^^l^#7l (730)7> 

s\- z\o] wlEB^o](BL, BIB)^ ^•y-^V'^m ^^ttrf. HlHe}<?I(BL, BLB)^ ^'^Jr^}<=>]y} 
3E ^<^^1^, wlHSl-^ ^;^l^s.7i ;(11<^1>«0^(RTO, SB)<H1 ^«fl wlHBl-<y ^^1^^7l (730)7> «1 

^^o] ^^^cf. wlHB^-ol ^;^l^#7l(730)<^l 2^«fl ^ 

;^l<H'tl:£(YI)=>ll ef<y(SIO, SIOB)-^s 

<88> cf^^S £7bcHl £^1^ S.^^ #S*>ia. ti]:ss1-<?l ^^l#^7l5q- 

^l^^S(BLEQH)oll -§-^*H ^^^^^^ wlBel-^^ ^^^l^l^]^ ^^^^ ^^^(722)5^-. ^1 
<^^^(BISH)ofl -§-^^H -^^l-^CBlock)^ HlHef^4 ^^1^^7l (730)» ^ 

^ "^^^>^ ^1 l^>^l#efloi/^a-(710)S!|-, j^floixij: (BLEQ)<^1 -§-^*}oi HbI^M VBLP 
z]MS. ^7] wlH2l-<y^ 5.^1^1-^1^(721)51-, ;^H^:£(RTO, SB)<^1 ^«fl vi] 

HHl-^(BL) ^ wlHBl-^(BLB)<^l t11<^lE--l» ^#^1-^ wlHe^-ol ^^l^^yl (730)5+, 

^1^^:&(YI)«^1 ^*11 tllH5l-<=a ^;^1^^7H1A-] ^S.^ CflolE^l: A-flZL^H 'i^*^ s1-'?I(SI0, 

SIOB)-^S. ^^*>^ >a^-^( 740)5!!-, ^H^31(BISL)<^1 -§-^*><^ (Block)^! HlH 

el-oij4 wlHel-^ ^^1^-^71 (730)1- ^^*V^ :^1 2 o>«>l#ellol>5a-^(750)5q-, ;^Hai 

^(BLEOD-^l -§-^3rH ^>^1:^^ HlSBl-<a-a- ^Sl-AlAl^l^ ^1-^1:^ ^5|-^(723)1- i^^V*^ 
^^^^1^1 o;ii:l.. 

<89> i7bofl :£Al^ 2)5.^ Hal^M ^H(tRp)» 7ll^^>7l ^*>0^, £.7a<Hl £^1 ^ ^^S)- ^ H 

5l^W-¥-(720)^ 7fl^*V'^ ^^1-^ # wlBel-^# -§-51-^171^ '^>^l:^>^-¥-(722)5l. 

^^^^ ^ ajBHl-'y-g: -i-^Al^l^ *>^1-^ ^51-^(723)1- HEl;^Ml^(721)2l-^ 4^. 
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<91> cf^-^S. £8* #2:^><^, £7«^1 wlHB^-^ ^^1^^-^71(730)^ 31S.^>^^ ^ 

■^l £Al^ tilHel-"?! ^^1^^71(730) ^ HVt^oil ^ w] 

H&l-^ ;a-;<l#^7lsl oflofl l:J2l-^>H oj^f cf^ ^2:1- ^^1^^7l ^ 

<92> :£8^ HlHeV^ ^^l#^7l^, T^^^'S-^ RTO ^ SB oil ^^*>^ 

(Cross Coupled)<^^€ NMOS :^^^1^b.-1 (803, 804) ^ PMOS H^^l^Bl (801, 802)^ ^^^^lo^ 
9X^^, ^1 1 PMOS H^^l^Bl(801)^ ^1 1 NMOS H^^I^e.^ (803) ^>^H1^ wlHel-^(BL)ol 
^#51^ 9X^^. ^1 2 PMOS S^:^l^B-l(802)5q- 2 NMOS H^^^lr^iE] (804) a>o1o11^ tilH 
2l-^(BLB)ol ^^slol $X^. 

<93> oisq-^oi ^A^^ tilH2l-<?l ^M^#7H1A^, >^>-§-^ RTO ^91'^] Hsl^V^l efl 

^•^Mi VINT efl'ioi slJi, # rf^ a>^^ SB 21-<?1<^1 HBl^M 311^<^1>H VSS ^M^] s] 

<94> olitfl, ^<^^iOl RTO sl-olo.s-^E^ ^^ofl ojsll wlH2l-<?l(BL)^ VINT 511^^ 

^^^1^. ^^91 SB sl-^oll slsfl wlH5l-^(BLB)^ VSS efl'tS. ^^^i^. ^jsq.^^ 
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<95> £9^ ^ <^^Al'm<Hl ^S.^ d^7]-o\ -g-^^ ^A]^ ^ ^ 

:B£^-oliils] ^:^(SPAl)fe VINT eM'^l^n., # 4^ ^s(SAN)^ VSS eM*^!^^, RTO ^91 

4 SB 2l-<U^ S.^ HBl^V^l ^<a-(VBLP)^S. Hel^V^^I s]^ 9X^. 
<97> ojs!).^^ ^^^el-^o] VPP efltS. #^^5|-s)ji, BLEQ ^bls^ VSS ^•y-.^S 'l.^H 

^iTll sl^, alHe|-<a^ -^sl-(Equalizing) ^ He^^V^l (Precharge) ^i-h}17> ^^]^ ^, wl:S.e)-<y 
oil cflolEi7> ^^x:^. 

<98> wlB2l-<y<^l t-fl<^lBl7l- #^^:£(SAP1)^ VSS efl'iS-, # i=f^^^(SAN)^ 

VDD 511 ^^^cf. ^^1^^711- ^^*>7l RTO efl 

^'^l^-l VINT "^^s^Vjl, SB ^S.^ ^&1^H sll^o]lA^ VSS efl'iS. , HlHS^--?! 

<99> ol^q.^^ wlB2l-^ 7^^]^^.7]^ €^1^^<H1 s^«fl ^ wlHHl-^(BL)^ ^ wlH2l-<?](BLB) 

^ ^<a-^H7> Aju^E o^^^ 5^.oi(sio, SI0B)<H1 ^elTfl ^4. 

<100> O]^^^ -^^O] ^oll^ ^^cej.O]o] ^o].o. 3:].7j-A]^ Cl-^:^^].^ cfl SS) 

#<^mi=f. ^. ^^l^el-^ VSS sflts. ^^^t}jL, #^^J:(SAP1)^ VSS ^It 

<H1>H VINT efl^S. «]:^^>Jl, # T=f^^J:(SAN)^ VINT s^l^ofl^i VSS ell'SS. ^^^><^ , RTO ^ 
91^ SB 2l-<y* VBLP ^^S. S.^^}^] ^t^. 



39-21 



1020030034889 %^ 'U^l- 2003/10/29 

<ioi> cf^^^ i£ lOofl cfl«)] ^^t!r4. -£ 10^ ^£^1 ^l-S-e^ ^^}^ € ^sfl°l'Hl^-1. ^ ^ 

ti.^ 01 ell 01(810)71- £AlE)ol o;^!::!.. 
<i02> A-lti. oleflol* ^l-ol^ ^^(812)<H1^ ^5l-olHl(nl£Al)7> till^l 

5]^, ^-iw-^ 'H^fl^l^ ^ellol7l- aS^(cross) ^i^. l-(sub hole) 

«-(cross hole) ^^}^ , ^7] ^^«^1 ^ ^^$] <^^X\cn]6\] icj-s. ^^i^^7l 

5l-oli3l7> afl^l^cl-. 

<103> ilO^ ^2:5^>^, -^ia. *c>ll all^lS)^ ^^1^.^71 ^e}.olHl^ ^/o. o^^o^^ y|i^|^ 

^^7] :E.el-olui7> RTO e}'?!:^ SB ^91^ ^-^tys.^ Vi]\^]s\<>\ ^xv^. 

<104> ^}^]^, ^]3.^ ^^>^ ^:^1^>^ o]^ ^IS-Bl 4i:^Hl>H^ 

^>^1^^7l :^Bl-olul7> RTO ^91^ SB Hl-^^ ^-R-^M ^£ Si^t-fl, ^ 01 

sf^ol ol-g-^l-^ ^v^l^^7l c 21-01 ai7> RTO SB b1-<?1# ^-R-^H ^^<^]S. 

<i05> :£ 11^ ^ ^^21 ;fil 2 ^aHHI nl-si- :^[]^^ rto e)-"?! ^ SB ^91-^ '=^^]^ ^S.^] ^1 

(900)<^lAi, «Sa2l #^oll nll^ ^^^l^#7l ^Bl-o] Hi (830)1- ^7}S. ^til^>Jl, ^V7l oll«a 

^^1^^7l ^sfolHlfil #^sl-^^ ^] 3 RTO 21-^ ^ ^1 3 SB b}-'?1-5.S-^e-1 ^7>«fl>5d^ ^#*> 

^ ^^l##7l ^Bl-oltilSl ^:g-^ol 71-^ ^^tl- 71^ RTO 51-^ ^ SBeftl'Hl ^^^] 
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<i06> s. 11 oil ^i-ti ^^^-<^l Hi (820)5+ wlHe1-<el ^^l#^7l ^efloKn] 

A>olo^ till ^^7^1 £H ^2l|7l#2l- ^O.t^, A-lti. ^T-^] ^^7l B.E^o]n] 

(820)^ SlG^Hl £^1€ ^i:^ -frCSub Hole) <Hl Mfl^l£l<H ^4. ^^l^^^l ^e|-oltf| 

(820)^ ^] I RTO el-'el(821)3l- ^1 l SB el-<^l(822)ol o^cf. 

<i07> «53(900)^ 5l-/-f ^^j^ pfl^l ^i-^l^#7l :e.b^-o1w1(830)^ zi 

>^l 3 RTO ^91(831)^- ^l 3 SB Bl-^(832)* %^^}JL SX^^ , ;tfl 3 RTO 5^-01(831)54 ^7] 

>ll 3 SB 51-^(832)^ wlHel-^ ^^^]^^■7]s^^ ^^^^S. '=^^s\o] oX^]^<^\, Hfl^Jd^Hl^ 7] 

<108> ^^l^^^l, ±^^S. A>-g-^ 3 RTO a|-<el(831)^ ^-S-^^-^l #1 ^tt wlHe|-<y ^^1 

^^■7] <Heflolo] ^oj-a.a.c,ilA-l ^^Vy] xtfl 1 RTO e|-<el(821)4 ^^Sl<>| ^O.us(:£ 11 oflA-l 

<i09> Pl-^7M^, AV-g-^ 3 SB 5^-^(832) ^Al, ^-g-^^oi 4)^1:^ ti]Hel- 

ol o]z]]o]o] ^oj-«.«.oi]A^ 1 SB el-ol(822)*>Jl ^^^lo^ o;Io.h.S(3£ h 

Yn-^S ^^^), tilB2l-<?I ^;^1^^7lsl ^^^^ ^ 9X^. 

<110> ol^VoflAl ^i^tb ^3>sl- ^o] ^ i^Vx^^ ^^tt ^Al<^l ^ ^-^^ -£^'=>11 ^^11 tt^sl^ 

:^o] ol-ulji, ^ ig-x^o^ 7l^^ ^<^M-^1 tfl<^lA-1 <=^^ 7>:^1 ^ 

4. 
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^^^^^ RTO e^-o], SB ^91^ ^7}]^ ^^1^^7l :B5}o]wi7l- ^-^^1-^ ^^^^ 

, w><2l-:y-ol ^7] wlH2l-<^l RTO 51-0] ^ SB e^--?!*^! ^^^1 ^}^^ ^^^W^■7] 



7fl^^}c^ ^Xl#^7lo] Ajl^j^g.^^ oV^^ ^ olC^.. 
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7l 2 

[^^^J- 21 

^1 1 %M1 ^l^H^i. 
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31 

«lBBl-<y^ dir^i^^is] ^] 1 ^-g-^^ tilHel-'ys] #cf-g: ^] 

A}o]6\] ^^£lJi >a-7l ^;^1^^7l^ z]-z^^ 1 ^^^<a- 'a^^ol i^^^o. 

^7] 4 1 :^E^-oiwi^ ^] 1 ^^^^ >^7l 7^11 2 ^e}-oitfio| ^] 1 ^^^<a- 

A>oiofl <g;i5iji >a-7i 7^^]^^.7]o] z^-z^-o^ 2 'a^^*^! ^t^-^ 

S ^^7l ^1 2 ^1 3 ^-^afl^; ^ 

A>olofl ^7l 3 ^-^afl^a^ '^l^-^S ^7] y^] 3 ^^afl^^ ^<^S. <^ 

X- ^ ^o^]Ai iH^^€ ^7] ^] 2 ^-^^^^1 ^^11 4 ^-Safl^ 
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^H^:£^l ^«fl ^5^^^*^-* ^^7] ^] 1 ^^^^ 9l7}^}^ 

^>7l ^c^-jq. ^c^-o. ^^o] til^A^sl- ^1-Efl<^ nfl, ^7l ^1 1 ^^^<a- ^ 

^1 2 = ^e]^l-;^l ^<y-^S. ^^Ai7l^ He^^M 

61 

^1 5 
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^>7l l-<^ PMOS H^^l^EiolD^, ^7] #c1-^ NMOS H^^l^El^ ^■ 



7] 

^1 1 >il^HAi^ofl i^l^^-a-^ ^7] ^] 1 ^^^^ ^7>*>^ ^1 1 

#14^ ^^^1 til 51- ^a-^^a ^1-71 ^1 1 ^^^^ ^ 

[^^^^1- 81 

^1 7 Xl^^i. 
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^1 1 ^ ^1 2 PMOS ^V7l ^ufo. 



[^^^J- 9] 



10] 

wlH2^-^^ 1 ^-^^'a- 
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A>olo11 ol^SlJl 4>7l ^;^1^^7l^ Z^-Z|o^ ^1 1 ^^^<a- <a^^ol tg^^^O. 

A}o]6\] o^^^Jl ^^7] ^^1^^7l^ Z^Z]-o] ^1 2 ^^^<a- ^^^A 

>a-7l 3 ^El-oltJls^ ^1 2 ^^^'y- >^7l 4 J^el-olw^fi] ^s]] 2 ^^^^ 



111 

4 10 *^oil o;iolA-l, 

^jo^Ai^oi] ^S^^^'a-* 1 ^^^^ ^7>^>^ l-<a 

^71 #<a ^^i<=>ii ^7] 2 ^^€<a- ^^i^^s ^c>i 
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^V7l #^ #C]-^ ^^o] B]^^^s\. ^VBfl^ nl], ^7] /Hi 1 ^^^'y- #^ic^ ^ 



12] 

^1 10 %H1 ^^^i, 

^oM ^^^1 W]#AjS^ Aj-Efl^ nfl^ .^V7l ^1 1 ^^^^ Wn^^ ^ 



13] 
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141 

til:Ee^o]o^ :^5iiSA-]o^ 1 ^^^<a- <a^^4 tilee)-0]o] ^cf^ dil^fi^^io] 
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